Abstract. Various L p form Poincaré and Sobolev type inequalities, forward and reverse, are given involving Widder derivative ([1]).
Background
The following come from [1] . Let f, u 0 , u 1 , . . . , u n ∈ C n+1 ([a, b]) , n ≥ 0, and the Wronskians 
We need
where
.
We need to make
Remark 4. We define (see [1] )
, k = 2, 3, . . . , n.
Inequalities for Widder derivatives

285
The functions φ i (x) are positive on [a, b] . According to [1] we get, for any
By (11) we notice that
In the next we work under the terms and assumptions of Theorem 1 and Corollary 2, and the rest of the above conclusions.
Results
We give the following weighted Neumann-Poincaré type inequality.
Theorem 5. Let p, q > 1 :
When ν = q we get
When ν = p = q = 2 we have
Equivalently,
Thus by (8) we get
Consequently we obtain
, proving the claim.
equivalently,
Inequalities for Widder derivatives
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It follows the related result.
When ν = 1 we have
Proof. By (18) we have
We continue with generalized Dirichlet-Poincaré type inequalities.
Proof. By (7) we have
That is
proving the claim.
We give Theorem 9. Same assumptions as in Theorem 8. Then
We continue with
We give Proposition 11. All as in Proposition 10. Then
Proof. By (7) we have (47)
We continue with reverse Dirichlet-Poincaré type inequalities.
, and for a fixed a ≤ x 0 < b assume that L i f (x 0 ) = 0, i = 0, 1, . . . , n. Let 0 < p < 1, q < 0 :
Further suppose that L n+1 f is of fixed sign and nowhere zero on
Proof. Here we have by (7) and assumption that (53) |f
Hence by reverse Hölder's inequality we obtain
true for all x ∈ [x 0 , b] , and
We give
, and for a fixed a < x 0 ≤ b assume that L i f (x 0 ) = 0, i = 0, 1, . . . , n. Let 0 < p < 1, q < 0 :
Further suppose that L n+1 f is of fixed sign and nowhere zero on [a,
Proof. Here by (7) and assumption we have
So by reverse Hölder's inequality we obtain
proving the claim. We add Theorem 14. Now n is even, the rest as in Theorem 13. Then
Proof. Similar to Theorem 13.
We continue with Sobolev type inequalities.
Theorem 15. Same assumptions as in Theorem 8. Call
and when ν = p = q = 2 we get
Proof. The assumptions of Theorem 8 are fulfilled for all j = 0, 1, . . . , n. Thus by (28) we get
for all j = 0, 1, . . . , n.
From (72) by addition we get
Theorem 16. Same assumptions as in Theorem 8. Call
Proof. Similar to Theorem 15, based on Theorem 9.
We continue with L ∞ results.
Proposition 17. All as in Proposition 10. Call
Proof. Similar to Theorem 15, based on Proposition 10.
Proposition 18. All as in Proposition 10. Call
Proof. Based on Proposition 11.
We continue with reverse Sobolev type inequalities.
Theorem 19. Assume here that L j+1 f is of fixed sign and nowhere zero on [x 0 , b] , for j = 0, 1, . . . , n. The rest are supposed as in Theorem 12. Call
and
Proof. The assumptions of Theorem 12 are fulfilled for all j = 0, 1, . . . , n.
Thus by (50) we get
From (88) by addition we get
We continue with 
and (93) 3) f L 1 (a,x 0 ) ≥ S 1,2 k + 1
Proof. As in Theorem 19, based on Theorem 13. Since n = 2k + 1, k ∈ Z + , there are (k + 1) odd numbers in [1, n] , so we apply (57) (k + 1) times. 
Proof. As in Theorem 19, based on Theorem 14. Since n = 2k, k ∈ Z + , there are (k + 1) even numbers in [0, n] , so we apply (64) (k + 1) times.
